Abstract: This study aimed to compare the perception of smile esthetics and alterations among dentistry degree students and laypeople to identify differences in the esthetic perception of black spaces between the maxillary central incisors among Turkish laypeople and students in different study years. Photographs altered to include black spaces of various sizes at the midline were evaluated by 208 dentistry students in years 1-5 and 45 Turkish laypeople. Perceptional differences in different photographs were statistically significant. The students in years 2-5 were more aware of differences between photographs than year 1 students and laypeople. The proportion of participants who decided the most attractive photograph as A was highest among 3rd year students, followed by 5th year students. However, the proportion of students agreeing on the least attractive image was highest among 4th year students, followed by 3rd year students. Photographs A and H were selected as the most and least attractive, respectively, by all participants. The esthetic perception of 1st and 2nd year dentistry students was very different from that of laypeople. To increase esthetic perception among dentistry students, specific lessons with clinical photography should be included in dental education.
Introduction
Patients seek orthodontic treatment to achieve a satisfactory smile to provide self-confidence and promote better social relationships. Therefore, improving facial attractiveness should be an irrevocable treatment goal for orthodontists (1) (2) (3) (4) . Although the perception of beauty is subjective, both professional orthodontists and dental students follow certain guidelines to evaluate facial esthetics. Dental education can provide aspects in esthetic evaluation to dental students that may differ from that of laypersons. That is, beauty perception of satisfactory esthetics of dental students may differ from that of laypersons.
After orthodontic treatment, black spaces sometimes occur in the gingival embrasure region of the maxillary central incisors (5) . Black spaces, which negatively affect facial esthetics, can occur on the midline because of gingival recession or bone resorption.
Many studies in the literature on the perception of smile esthetics are generally intended for dental professionals, laypersons, or dental students (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) . But a literature search retrieved only one study that compared the perception of smile esthetics and alterations among dentistry students (16) . Moreover, there was no study of Turkish students and/or laypeople. Therefore, the aim of this study was to evaluate the perception of smile esthetics and alterations in dentistry degree students at the University of Kirikkale, Turkey, as compared to laypeople, to determine whether there are educational differences among students in different years about the effects of black spaces between the maxillary central incisors.
Materials and Methods
An extraoral photograph of a 30-year-old woman with neutral occlusion obtained with a digital camera (Rebel XTI; Canon, Tokyo, Japan) was used with the permission of Pithon et al. (5) . This photograph was clipped to show the gingiva, teeth, and lips to focus attention on the smile only. The obtained photograph was altered with Photoshop (CS3; Adobe Systems, San Jose, CA, USA) to create black spaces of various sizes in the region of the gingival embrasures at the midline, while the mandibular arch was left untouched. Eight photographs were generated: for Image 1, photograph A had no black spaces, while photographs B to H had increasing sizes of black spaces (0.5, 1, 1.5, 2, 2.5, 3, and 3.5 mm, respectively). For Image 2, the order was reversed from H to A. There is no midline deviation in the photographs (Fig. 1) .
The photographs were evaluated by 208 dentistry students in five year groups (years 1-5) studying at the Faculty of Dentistry, Kirikkale University, Turkey, and 45 Turkish laypeople (Group 6) of similar ages as the dentistry students ( Table 1 ). The study protocol was approved by the Ethics Committee of Kirikkale University (16/08/2016). None of the participants received orthodontic treatment. The photographs presented to the students and laypeople were prepared in the form of a questionnaire. The first sheet contained a series of miniature photographs (10 × 6 cm, A to H) and the study participants were instructed to choose the most and least pleasing photographs. The process was repeated using a second sheet with the photographs contained in Image 1 in reverse order to evaluate the reliability of the study. Finally, the participants were instructed to evaluate a larger size of each photographs (20 × 12 cm) of Image 1 in random order using a 10-point scale of attractiveness: 0 = not very attractive; 5 = attractive; and 10 = very attractive. The photographs were placed at eye level at a distance of 30 cm. The evaluators were not allowed to make comparisons among the photographs. The time to evaluate each photograph was limited to 10 s.
The chi-square test was performed to determine the frequencies of replies by the students in each year of the 5-year dental program and laypeople. When the expected frequency was less than 5, Fisher's exact test was used. The Kruskal-Wallis test was used to compare the given values of each photograph and the MannWhitney U test was used for group comparisons. A probability (P) value of <0.05 was considered statistically significant. All statistical analyses were performed using the SPSS software for Windows (version 20.0; SPSS Inc., Chicago, IL, USA).
Results
Of the 253 participants in this study, 112 (44.2%) were male and 141 (55.8%) were female (Table 1) . Table 2 shows the perceptions of the photographs in Image 1 of the students and laypeople. Dentistry students in years 2-5 were significantly more aware of the differences between the photographs than those in year 1 and the laypeople. The data show that among the participants who were able to note discrepancies between the photographs, there were significant differences in the ratios for both the most and least liked photographs. The ratio of students who preferred photograph A was the highest in year 3, followed year 5. Whereas, for the least attractive photograph, students in year 4 were first, followed those in year 3. Table 3 shows the perceptions of participants according to differences and choices concerning Image 2. Perceptional differences in different photographs were statistically significant. The students in years 2-5 were more aware of differences between the photographs than those in year 1 and laypeople. For both the most and least liked photograph, the data showed that there were significant differences in the ratios of the participants who were able to note discrepancies between the photographs, similar to Image 1 in Table 2 . The proportion of students who decided that the most attractive photograph was H was the highest in year 4, followed by year 5.
However, the proportion of students who agreed on the least attractive photograph was the highest in year 3, followed by year 4.
The mean scores for each photograph in Image 1 are shown in Table 4 . Photographs A and H were selected as the most and least attractive, respectively, by all participants. Photograph A received the highest score by year 3 students (8.75) and photograph H was given the lowest score (0.86) by year 4 students. There were significant differences in the scores given to all photographs among the groups. Year 3 students assigned higher scores to photographs A, B, C, and D, whereas laypeople gave the highest score to photograph E, while students in year 1 assigned the higher scores to photographs F, G and H.
There were no significant differences in the grades assigned to photographs by students in years 1 and 2 and laypeople, with the exception of a significant difference between year 2 vs. year 1 students and laypeople in regard to photograph G. Other than photographs A and B, there were significant differences in the mean scores of photographs C-H between year 4 students versus students in years 1-3 and laypeople. However, there were no significant differences in scores between students in years 4 and 5, with the exception of photographs B and H (Table 4) .
Discussion
The phenomenon of beauty and/or esthetic criteria differ among social classes, ages, laypeople, and professionals. Dentists, as a professional group, especially consider esthetic criteria. Therefore, dental education is important to improve these criteria. Dental students typically pay more attention to esthetic criteria of a patient's smile than laypeople. Dentistry study programs in European countries are generally 5-6 years of full time study. The dental education period is 5 years in Turkey. The first 2 years of dental education are dominated by basic medical sciences, while professional courses are limited in the educational curriculum in Turkey, as in most other countries. After the second year, professional lessons dominate and dental practice, including orthodontic internship and case discussions, start. Especially, the photography lesson is presented in this year by a lecturer from the Department of Orthodontics to contribute to the development of esthetics perception. In the current study, laypeople of similar ages as the dentistry students were chosen for comparison. Moreover, the aim of this study was to identify perceptional differences among dentistry degree students and laypeople.
At the final stage of orthodontic treatment, black spaces that influence esthetics can occur at the midline (5, 9, 17) . According to this opinion, the aim of current study was to evaluate esthetic perceptions of the smile of patients with different sized black spaces among dental students in different years of study and laypeople. A visual analog scale (VAS) was used to assess esthetic perception by students and laypeople. The VAS is a simple and practical method to evaluate esthetic preferences on a scale of 0 to 10, where 0 = least attractive; 5 = attractive; and 10 = most attractive (12, (18) (19) (20) (21) (22) (23) (24) .
Black spaces between the upper central incisors can result from gingival retraction and bone loss due to the presence of periodontal diseases, triangular-shaped incisors, divergent orientated roots, and dispositioned brackets directing crowns mesially (7, 8, 20, 25) .
The photos obtained from the study of Pithon et al. (5) were manipulated with the Photoshop program to create eight different sized black spaces in the frontal smile of a patient with complete dentition and neutral occlusion (7, 12, 14, 18, 20, (22) (23) (24) 26, 27) . A photo album containing the manipulated photographs and a questionnaire was distributed to the study participants. No study in the literature has incorporated this scheme among dentistry students and laypeople, so the results of the present study are unprecedented.
The size of the black space was increased in photographs A to H of Image 1 and decreased in Image 2. The questionnaire consisted of the following questions: "Are there any differences between photographs A to H?" "If the answer is "yes", then which photographs are the most and least attractive?" The same questions were applied for the photographs in Image 2. The students in years 2-5 noted the black spaces more frequently than those in year 1 and laypeople. For all participants, photographs A and H in Image 1 were the most and the least pleased, respectively. For Image 2, the order of choice was reversed.
In a study by Pithon et al. (5) , the same images were reviewed by laypeople of three age groups (15) (16) (17) (18) (19) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) , and 65-74 years, respectively). The results of that study showed that older people had more difficultly perceiving black spaces than the younger subjects. Therefore, photographs with larger black spaces were rated as less attractive (P ˂ 0.01). The results of the present study were in accordance with those reported by Pithonet al. (5) . Also, a study by Van der Geld et al. (17) evaluated the perception of asymmetry of laypeople and concluded that advanced age was associated with reduced perception of the esthetic details of the smile.
Analyses of larger photographs (20 × 12 cm) of Image 1, which were scored separately, showed that photographs A (6.69, 6.40, 8.75, 8.41, 8 .02, and 6.29) and H (4.81, 4.17, 3.06, 0.86, 1.71, and 4.42) were found to be the most and least attractive, respectively, by all groups. According to these data, students in year 3 gave the highest score (8.75) to photograph A, while those in year 4 assigned the lowest score (0.86) to photograph H. There were significant differences in the scores given to all photographs among the groups. While students in year 3 awarded higher scores to photographs A, B, C, and D, laypeople gave the highest score to photograph E and the students in year 1 assigned the highest scores to photographs F, G, and H (Table 4) . These results showed similar esthetic perception between laypeople and students in years 1 and 2.
Espana et al. (16) evaluated esthetic perception of dentistry students and found statistically significant differences among different study years, but found no linear improvement from year 1 to year 5. The findings of the present study were similar to those of Espana et al., with the exception of increased esthetic awareness among students after year 2 (Table 4) . Dental education plays a critical role in the development of esthetic perception of dental students. The results of this study showed that students in years 3, 4, and 5 were more aware of black spaces at the midline than students in years 1 and 2, and laypeople due to more dental education. The orthodontist must be careful to prevent the occurrence of black spaces through correct bracket positioning, interproximal reduction of triangular crowns, and artistic bending. Orthodontists as well as other dental professionals should be aware of black spaces and appropriate treatments.
In conclusion, the presence of black spaces between the maxillary central incisors play a critical role in smile esthetics and must be addressed during orthodontic treatment. Esthetic perception and awareness of 1st and 2nd year dentistry students were not very different from that of laypeople. To increase esthetic perception among dentistry students, specific lessons with clinical photography should be included in dental education.
